F^^NT ABSTRACTS OF j^AN 



(1 1 )Publication number : 2000-1 51 255 

(43)Date of publication of application : 30.05.2000 



(51)Int.CI. 




H01Q 3/26 


. .. 




G01R 29/10 








H04B 7/26 








H04J 13/00 




(21)Application number 


11-286133 


(71)Applicant 


: NEC CORP 


(22)Date of filing : 


06.10.1999 


(72)Inventor : 


ARNOTT ROBERT 



(30)Priority 

Priority number : 98 9821779 



Priority date : 06.10.1998 Priority country : GB 



(54) METHOD AND SYSTEM FOR CALIBRATING ANTENNA ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method for 
calibrating a transmitter and/or a receiver while an 
antenna array is in use by coding a calibration signal so as 
to be substantially orthogonal to a communication traffic 
signal with a coding procedure, extracting the injected 
calibration signal and calibrating part of a circuit of the 
transmitter and/or the receiver on the basis of the 
extracted calibration signal. 

SOLUTION: A calibration signal generator 107 outputs a 
calibration signal that is coded so as to be substantially 
orthogonal to a communication traffic signal in compliance 
with a prescribed coding procedure to a divider 110 via a 
line 108, The divider 110 applies the calibration signal to a 
directional coupler 100 connected to a transmission line 
23 through which a signal from a reception antenna array 
is applied to a down converter 18. Then the calibration 
signal is extracted and a configuration section of the 
transmitter and/or the receiver can be calibrated on the 
basis of the calibration signal. According to this method, 

since the usual operation of the antenna array is substantially not affected, the 
transmission/reception of the communication traffic signal can be continued without being 
interrupted even during the calibration. 
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Cfi*ri2] ±ia;&^{±^ CDMAit«e/;^7^A®lH]|^ 

^27^^ (OVSF) CDi/3-h • =i-Hi&<$fflbTffiA^ 

r-m^-^tj^ti. ^ft©^^oE^i#tt^ :i©iai5ii^t)$n 
[if*«8] mmm!^^^mE-r^m-^x^^x. ±i3 

M^®[s]ie&S:gEIE-r5±i31^M^(is 
T'Wai^nsS^Jl 1 71S 3 l£v>{i 9 ©{SJtiA>tl3fcO 



4tli¥12-151255 
[Ifsl^rHi 2] ^iiii*a®©Sfl6M*«S]Ef Sit ^rs 1 

[if jj^ii 1 3 ] ±i3«[iE{i-^{±, ^me^trfiAsmftm 

[if 1 5 3 ±i3Sfl h 5 7 ^{S^tt 1 mxTo^ 
7V-A#{firT-3^M$n> ±l3fi^iEfi^{im^cD7l/- 

y'^7u^m^iimm<oMmv7y ^ ^y^m^^m^)^ 
x^)n^it^ti. ±tmiEmmii. ±?5,\Bi^izmEm^ 

^[H]S&SU^^S!C®S««I1IKS:SU, ^'^0[5]ESIi±|3 
Tl^T^:^- • {;:M^c^^t-a^^^cgEi^LTKT>5^•^- 
^<tmmiz X »5 ^-tfb ^ nT*5 !3 ^ ±i33i{ise{±M 

±f3[Hie&ic«aE{i^<£ax-rs*s^wu> seuiE 
m^\t±tm^ib^miz ufci)S^T±i3ii{f h ^ 7 ^ 
^ fi^ tmm±m^t s j: a t^^^b^n^ ±iajifi^ 

^^^fc^SIE^s^{cA^l^-r±l3[5IE&cD-el5?£e£IE•r5'> 

[if*3ii 8] w.WL(Dmm!e\^(D^^izm'f7izmm 
^(omEm^^&X'tiX'^izwLm^tifzm^mi em 

[if*iai 9] ±fi3«5IE^8^{±^ OVSFi/3-b -zi 
-h-T-^f^fb^ns ±IB«?iE^f^{±^ i^ft^lHliSKT-^ 
^C57^-^?^^JS*b, tJfeoTs ^x-^m51J^±^ ±13 




[0 0 0 1] 

®, CDMA(Code Division Multiple Access: 

[0 0 0 2] 

[0 0 0 3] ^tDJ:o55i7'>5^:^T^-l'0^||#K:ii^q 
[0 0 0 4] ±iE©figSSP^T^fctoK. - 
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©ieBiav>ttS3tBf c-a^^iitfTfcnsoiisa^T- 
feSo Mlc, i^7;^feKE'<^' (class calibration 
vector) ^±^^'!?^3bT!t^g|^©^''f T-CD^atb^jSffl^ 

[0 0 0 5] ^L<Dfzlsb. '4^. ®^©(t^©f^t) t) IZ^ 

i^^rPij^^&^tU 0fJx.K> wo -95/34103 

®««JAs|a?^$^^Tc^s. b*u cine)®ee3i5fi?!if±, ^ 

fli'^'OJlfIi/:^7^A^::*3V^•rafi$:'4'l^b'5;v^•^^$IE^£. 
[0 0 0 6] Miix ^5f^^fca3fti&{tfc^sa$rfflv^ 

m^it, ^Sltt^S. 5 46, OGO^Ctt^ T>7=-:^ 

rzm^^^mLx^mm^^7>y^±Tu^ cMbtv^ 
?)®-c% «aI^ttT^■^•^citg^i^bT*D^ 

;feSBT-fe^fci:b-ct, m£(D^^izmntzmpfnzmi-)- 

bB.o^X§Str^^SiE<feSil fc-r § o P^gStf 2. o 
[0 0 0 7]M}-X, 3-Xn>yjX^ffiiimEP-A-7 
1 3 2 6 l«MJlftffl®7'>7":^TL/'f'CDmEgSS:ii 

^b> ns.mtixR'^m^^titzi^mEtD) 

[0 0 0 8] Mt-Xs ISaitfFtliMi&^GB -A- 2 3 
1 3 5 2 3^{±, iRplCGSM (Global System for Mobi 
le communication) i/J^T-AtiJl^Ts {£fl;:^;<DlS^:^ 
{t-?-*ai7-ITIE[slEStaA-rs:ii:l::iD> :t7-fT 
IEStFSliEffl[HlSS©«SiE*ff a i'^^T^ASH^ b■CV^ 
5o ±f30:J^5-IIIEIlli^(i> :&lR!tt*7'7-?:^bT 

a^^Ji^*: (tf;i/b-<>^nfe) esiEiHisssrSiErs^ 

[0 0 0 9] 

[^BJASfP?^b=t^i:-r5ISM] 'tftoT^ I^CCDMA 




[0 0 10] tJfe^T. 2|s:%qg®eWtts T>v":^T^'r 

§ 0 

C O 0 1 1] *:^B^OftkOg6<J(i^ 7'>7^:^7U'l'SI9! 
[0 0 12] 

[PS^fePSif sfe*!)®^©] ^mm^^^fi: 1 ©soE 

)IM^KV^^±^^^3^ (scheme) bfcA5^T^^{b^^^^ ±IB 

ijs o T±fa®fS b 7 7 -f y ^ {t^ i:IIS±i£3^t- 5 i o 

±i3ISl t) tB bfcfi-t{::a-c5uT±S33j^«^l!4V^liS{tm 
[0 0 13] z:©<J;-5{::. T^T^^rJ'H'camcffiif^ 

f * sotn «siEff ^liaff h 7 7 << ^^m^tv^m- 

[0 0 14] ±m(D^m-r:ii. 65iEft^li®^©itm 

[0 0 1 5] m^<D{mifi^mzmw±m^-r^t 
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[0 0 16] *^B^k:^5^1®KiE^«{i, 
mh^y^ yi^m^^ "•^'•jBit)" T?)J;-5fcK:tte.n 
-a5*)KiE-r?)^eT-feo-r, ±f3«iSr®ii®h7 7^ 
«i^cbfc^)S■^T^^^b$n^ ±i3S«tts soem^* 

b, ±m(JE{mit±m-^(Dn^it^miz bfc*so t 
{b$nT*3^3^ ±ia^e«iMc> ±t3tt*&^nfc±f3«E 

IE^t-^S:g^Dai■r^lBi:^ IXt) tll^n&±f3«^l::a^ 
v>-C. ±f3jllfi^aS4<'>l±S(l^cD«fiKa5t::Mffl-r5fc46 

[0 0 17] *^BJ}C^5B2CDe£iE«aJi> ^ 

tScD^^^^f -5 tvt^t^tv -f bfciifiSST- 
^•3T> KSS{i^ ^g|gc©3^«m!5:UfS{S^^*b, ^ 

mm vR-omm Y^y-fy^m^^kTyT^^Tv-^m^ 
^^fb^nij; bfcAs^T^^^^b$a^ ±f3SS{±M{3, 

^©«:*b> ±l3«EiEfS^{i±l3-^0??^'fb#JiiC b 
fcASoT±f33lMh^7'f yi/m^iimn±it^-t^i. 

fce£IE{S^5&ISl»)fctlT¥ISi:, ISltJ tti^nfc±f3«5IE{S 

t)tv5'J^^< hi) locD;KiE^^5><-4'S:?*^f 

[0 0 18] ±f3©eaEft^ii^mwi;§ti& (ax) ^ 

6tIic{i-^<£#tif&bZitmtB1-i:tt> ^MLXlSH-frz 
/d:v^iIt%i^l*b^ e^IES^tt^ tSElEbJ;-5i:1-5^e 

t— (^-fb-rsoA^ift bv^, 

[0 0 19] Tyf-i-yiy-iit. (ifell61]lgV^^i 
fffiSW) lcai»?)nfc5=-V^;i'S::n'bT5iMS:?T-5J:o 

[0 0 2 0] Mi;»Sb<tt. IF^T^ThTU-fliCDM 

[0 0 2 1] CDMAS/;^v'A®®^> ^^QEff-^tt^ '> 
< i: t)»gff i^T-©e[JEt*5V^T^i^ Mil h 7 7 >f <;/ 
iJ7tC^ffl-r5«^Oifi3toI^&tiC7 7i'^ (OVSF : 




Orthogonal Variable Spreading Factor) 3— HtttM 
35t5 locD0VSFi>3-h=i-h*$:fflV>-raA$*xS 

5o ^^y^yi^ CF\)mm (i!iT-{iMfflnrt6:fcovs 

v^tf> l{l(D0VSFr3-Ki: l<ScD;^ii'5>;;^;^3- 
[0 0 2 2] mEiza, iifsh^^-f ^i^i^jzmm-^ti^ 

[0 0 2 3] *^B^«is 7>7^:^Tl"fCDS®«MIS£''^ 

[0 0 2 4] SI««R!l (OJ^SfiggC) S:eaE-r5®-&{^ 
tt> < i: *b 1 «^SaH ^ T ^'S? ©j^ft 
^[Hl6&tM1-S O V S FSUf-5^-^J'IS2^JCD«a*^-&t>H*is 

flSU© O V S F 3 - h rj - H S'iJSh b55;V^ 
[0 0 2 5] jSIWadiT-tt^ $fSL<{i{l^tiES'Mie 

[0 0 2 6] mmm!a\^<^mE<DiB^. ^lEfl^ii, 7^ 

[0 0 2 7] Sfi^[51ESOeSIE^fT^Jg^> iiiiEM^ 
tg?^bfei^J^?gi^^§l*:n^bTaA?n50i)S»^ b 

[0 0 2 8] ±M(D=fVi> )VW^X(DmBmo^Tlt.X^ 

[0 0 2 9] ±i!ibfeiift^ig?ism^©aAsmftmt 
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>7^:MI?{c:i^S6?){3SSbT, ^a^fS> «v^'^-y;^ 
©7'>7=•:^^l!l^3i8:^t*oi)5^!fSbv^<. S'Jfflo^ 

^^lCSi^bT*)<tl^o 
[0 0 3 0] e[IEfi-^?£aAbT«aEm<£:^W6<] (MtL 

iii^e<}{c«fe5o «SjES«#'>!&<i:t)S*Jl OH, 1^5 
OHz, aav>i±i^l 0 0Hz-Z?fT5i:-r5i:> ^'^Oii 

[ 0 0 3 1 ] am h ^ 7 ^ ^'M^Ji, 5i^> 1 mXT 
(Sfrl 0ms§KV^{i2 0 ms) U'— A^ffiCjj^ft 

^nso «aE{s^ttm^is©7^-AS, fiaj^fs, i^i 

O07l/-A^, i^l0 7V-AS, go 
V^{il0^3^®7^— AS^t^A^tLSo CKD^flt) 

-y^-^U-A (0iJ^«7 2Oms) «tCi7;t/-7'^{j- 
[0 0 3 2] z:oia^t^6<];^j:«£IESrffac:i:{;:J: 

(O;^^^ — ^mibX'i^^ < T" 1 5 iil^d^'J;^**^ 
5. Hfcl, *^B^*iSfflbitSa(±> bT^ffiCD 

|gffl*t£:*;bJao3--tf^iK*ii544)5 d fcASpjlgii^eS 

[0 0 3 3] 

^#^bT8i4B^1-5o 

[ 0 0 3 4 ] 0 1 *#B3-r 5 i:, ^aift;a{i®afl6» 
j±> {i^jiasigK 1 o^^b, aom^^^si^i o 
ii, m®«^^7^'>2 i^-ft-i^xminmTyy'i-Tu 
■< 2oizmm-r^tmz. si&©sj^5'f >2 3S:^b 

TSfS^T>7^:^-Tl"f 2 2{Ct)gE^b'rV'i5o El^^O 
^!P<, T>•r:^7'^'f 2 02il>-2 2i±ig!ja6<]t^gib-r 

^±^l^*s^.^^ci£gbTia(te>^^5 (fib. doiaatt 
ie:>-rb*)«fi*fe^^st®-r'{±'5:v^) . f^(D:^^hLx. i 




St;^/l!4V^{i7=-i5'^«l^«>4S*) 3 0 a. 3 0bl?i: 

[0 0 3 5] S%«0{t-tii!!!a[H]£& 1 0 tt^-:^A> h* 
• t'V^M^^MU 1 2 <&fii^, ClOTfi^iQSaJ 1 2 

xtj^ti^o cKD^M'r • nvyi— 1 ett'^— :^>'t> 

(^MHz m^m. 0 9 6MHz) CD^-^^T" 
2 GH z ©1/ >i^T-J±i!t'7 y MSv-iJi^+y b T-fe 

[0 0 3 6] ±J&b7t "7'>;'7"- rJ^/^-^'" 'fcSfflM 
i^jUM^O— (chain circuitry) 

[0 0 3 7] SS&^Cfl^JDiSlHlKl OJi. ^ft 
T-D A $nfclT]E7 7- ^ -^#t^-r 5 c: i: t J; -3 

b'7-iJ'i:bTiSfj-*>J:<s ^vMi. 

XJiT nyj'<i—if 1 6ST;^4^'i7> • rawi— ^ 1 
8fc-f*:fhb-CiattTt)<tV^o 
[0 0 3 8] r>7":>-71^-l'CDJf$«<iffimT-fe5s 

•Kit®^ 0^2-1 0) O^^Sr^-rsm^iao 
<±RJi^CDff$«T-feoT*; J;<, 1 ik7CsfeV>{± 2<!}J7c7?1pI 

^c^^^;fSJ;-5^::bT4)<fcv^, 

[0 0 3 9] gIl*#MbT±Mbfci5tv lait^ 

■r^gas^o^aTfe wo 9 5/3 4 1 

0 3aKV^{±GB-A-2 3 1 3 5 2 3 {C|fi?s$nfc^S 

[0 0 4 0] *^0^{±. ETSI UTRA (UMTS Terrestrial 
Radio Access)ai^. AHIBf^i !3^,ip{b^nfeB*®W 

-cDMAi/;^7^A, c:ne>A^e)iiR^bfeSip 

§^V^{i^/;:^xAt^pmbfc:^fiK^:t-5CDAs^^f s bV>o 
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[0 0 4 1] 01 <&#B^b> *ll5£^5ff^^C15^5 "i^tt 

ma5<i> 3^fi^[Eiis> ^mm&M^. Wk\i^±Mi3<D^ 

lEt^aiibT/ciffl^nSo 

[0 0 4 2] S^Ot> S^i^liSS^^•oV^TJ^'<5, ± 
3ZEbfcJ:-5t:. ;J^>i7> • =i >;t-^ i sttfiiM^-f > 2 
3 ^'iVX^X^mTyT'i-YXy^ 2 27ipe)m^S:Sit5. 

So ;i|!i:^®?iJS|-C-{i> l<iOl$]Em^ (^O#6*(io 

v^T{im^B■r5) (i, ^'!i'®e3^^-i'>2 acsttfc^ 
^1 0 Q\:.^^$imm^mz^x^m^ y^mmom 
mx\^. i-o(DmE.m^ (-f®^4^c:ov^T(±^^&■r 

•5) A^^I&oeiS^'l' >2 3 05fe'J?tM^affl?SSjMMT- 
SA^nSo i^-^gl 0 Ott. y'>5":hTl"f 2 2 (CS 
ffl.e«jCcjiffig^bTi9:{t&nSo i^'i'V • nw^-i5' i 8 
(Dtiitiii:. itfSM^iQS^gtJlDx.?)tiSffet. 

ffl^na^fs^itQSge 1 0 6 (p^j±^ 
[0 0 4 3] 3^s^la<al[elsst^tv^Tifi'^So ±m 

-T >2 l^:frbT3if87'>7^:^7^-l' 2 Qlzm^^tl 
5, JiKE®ii©{§^tADx.T. looeSIEfi^ (^©^ 

sb, ^'^oT'^i'T'- nwi-^' 1 eictts&^nsm^ 

^^(Dm.^'7-( > 2 1 ici&itfcjg^ii 1 1 2 1 J; 
jitsis^j^T— asissiai^ns (if ^T-^ns) o i^. 

[0 0 4 4 ] e£iE^a©^i*©iJ<tl±«SiEffiiJIHI^ 1 0 5 
tJ;t)$iJiW$no dO^^aEffiiJPUl 0 5(i. ^iE-rSct 
a 13, :KlEm^©^^s :a-l5fJ^V-e©ffe©Mtl (JOS) 

[0 0 4 5] ifet, «ffifS^©^^l::ov^TijiBj-rs. 

^mm:)mmx\-t. m^m^^^^i o 77f)S*-©«siE 

M^&T-f >1 0 8$:^bT^fygl 1 0litti:'3U Z. 
©^iOH 1 1 0 i !3^g!j©eyEIS^4sS{i^lHlK{:: 
tt«&^n5o ^m^l 1 0<i, gfi^'Vx^^TU'f 2 2 

>f > 2 3 cigi^ bfc:^iqitt^^^ 1 0 0 <D^^ \zmE.m 
m \^xm»tzmm.o^9\-nTy7'±^i\- \^xm£m^^i^ 

[0 0 4 6] «SlEfB^J±x lW'^ft'©^tt{*4S*3 0 a. 




3 0b{::i!lt5^■re>^^■rv^«:l^7'^y7■l;>^'i£i^cn-h• 

-^^t■^O^^.^n«)S^^)l{±5SMbTV^50T^ ^-^S' 
h©^MtMliS-r5 J:-5{cb-C*)ii>o ^islllfE 

[0 0 4 7] I^IEfi^tt. ^^&ES±-rSfc»tc> pTtE 

;u®S:^ft?t (full cell loading) T-(D^—^—Vi^ 

[0 0 4 8] iicC, 3^fl^©«£IE{S^{30V^TiE'< 
±JEcDJ^^i:l^!-©eSIEfi^^^Sl 0 7(4, 

•5^Itli*?>)e^t{£^^;^T-?£■r5^D*ss*bv^. mEm 

■^(4, OOVSFi/3-hn— KT-^t^^b^nfc?' 
i: bT#^«&^n-5:ft^ T-n W^-^ 1 6 

(4, ^P©:^iifeT\ h'??^ (Orthogonal Gol 

d codes) ipe)31^-rsc:i:4s-C§So CKDgjSn"-;!/ 
h•^f^l4^±K:il^bTV^^^:V^cDT^ ^7)r)\^iy^n^ 
(Walshcodes) ^{^ffl-TiiCDisSfiST-^So 
[ 0 0 4 9 ] ^B^#{4, UTRA RT TCD5.3.2.2.1S5 

(code tree) ^SrSft-rsZliitcJ: t), M^^ti^^lZ 

5o bfe*!-:3T, c 0*5 2 5 6:Si:-rntSx 2^?ffl® 
0 V S F ??^g5IEff ^i4»:cD J: -5 C^fiKT 1 5 o 
s 0 = [c 0 c 0] 
s 1 =[c 0 -c 0] 

±13® s ORVs U4*«5 1 2 5=->>7'*T-$.!3, 
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[0 0 5 0] 4^?t-(4, »JO=J-h-AS^fflDlt|f$> 

sO=[c0 cO cO cO] 
sl=[cO cO-cO-cO] 
s 2=[c 0 -c 0 c 0 -c 0] 
s3=[c0-c0-c0 cO] 
s 0~s 3^'i7©5^>y7':a«41 0 2 4T-fe!3, M&mm 

[0 0 5 1] 3i{t^'\'^;u (y^y-i^y^ •5=-^^;W 
ig-rftb!5tc, J;t)ftv^m?|J4{£ffl-ri>^i:t)^!?^bv^ 

[0 0 5 2] «^E^t^®^^fffcov^Ti5^B^TSo sfi^ 
5i5A>e.sits{g^c^s^rsi±i;'3K:!ia'(i}ibTV'i5o 

b T effl S mie S -r S ii) {C i: ffi K & i: 

^i!lf*4g*3 0 a, 3 0 bl^i^e)®/^ P >y hfl^ 

<o9^±m'^m^'r?)<Di,zmm-^s.^H\f&^isbirzisb'z 

(user' s beamfonning weighting vector) ^^^TS 

[0 0 5 3] «5IEfi-^i4, ±T>7^:?-^^^iP5>^SgllSi; 
$) 5{gSiS5'&^ft(*4S**' bT^^ 5 fc#x. -5 c: i: 

s-r?){S3®^^i3^*4S5K^pe>«bTv^s d iiA^tti 
[0 0 5 4] §:imm^^Mt\^xtm^ntzfSiEy7 

y t7 ^ i&ifig^tti^-r i) d i: t ioTlTE^ T 
[0 0 5 5] T^yT'- 1 6®eaE®®-&(4x 

M^gi 1 ziz x^^m^ntz (.v->y)\y^ntz) r^y 

r • n wt-^ 1 6CDtli*i4^ilUS?gJ^T'fe5::i:J4B^ 
?>iPT'feSo Cin?j®{S^0^5-^Jfi4. JiMiJtbT, M^- 




-d> 1 0 i^^i i it 

1 0 •ft!i®y'i7> • 
[0 05 6] mnm^ifmm\:^wM-^tixmm.mk^ 

[0 0 5 7] ig-^m 1 l*iS!lt?.c:i:{ci?3#-cDl^ 
T> [Hli^gBp^nlSSrMfe-ririiiiS-e^, ^figS (combine 
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